Although the first attempts to make an artificial kidney were successful about 50 years ago, it was not until heparin and cellophane became freely available that clinical work was begun by Kolff in 1942 (Kolff and Berk, 1944) . Later the procedure was simplified by the introduction of plastic materials, such as nylon, PVC, PTFE and perspex which are non-toxic, capable of being sterilised by heat and allow the dose of heparin to be reduced to safe levels.
rected so that healing of the renal lesion can take place as soon as possible. The most practical way of assessing the circulatory state is by estimating the change in central venous pressure and blood pressure after a challenge infusion of colloid. Many times we have observed a prompt return of renal function, even after days of severe oliguria with severe uraemia, immediately after correction of a deficient blood volume. In the majority of such instances dialysis has been unnecessary.
Treatment of established acute renal failure
If acute renal failure is established a programme of dialysis is often indicated so as to support life until the renal lesion heals spontaneously. The indications for dialysis vary according to the speed of onset of uraemia, which is governed by the rate of accumulation of waste-metabolites or "protein catabolic rate". This is dependent on the primary disease of the patient and not on the kidney lesion. In high rates of protein catabolism (defined as an average daily rise of the blood urea in excess of 65 mg./lDO mI.) frequent dialyses are necessary (usually every two to three days) in order to keep the blood urea below 220 mg./lDO ml. If the blood urea rises higher then morbidity and mortality are increased, partly due to the tendency for a differential correction of the uraemic state to develop.
In patients with lower rates of protein catabolism, dialysis is required less frequently as the tendency for the differential correction of the uraemic state to occur is less pronounced and dialysis can be delayed until the onset of clinical deterioration.
For the hypercatabolic case I prefer haemodialysis but in the lesser degrees of catabolism peritoneal dialysis is eminently suitable, unless contraindicated by local conditions, such as infected wounds, peritoneal adhesions or intra-peritoneal drainage tubes.
Theoretical considerations
Although it is clear that the simple process of dialysis restores well-being in patients with renal failure, little is known concerning the nature of the waste-metabolites removed. The better known substances, such as urea and creatinine, are not alone responsible for uraemic symptoms. The removal of waste-metabolites by dialysis is not equal because some substances, such as urea, are dialysed rapidly and are removed more completely than other substances with a higher molecular weight. Unless precautions are taken a new type of biochemical imbalance (differential correction of the uraemic state) is likely to develop during the dialysis. A mathematical appraisal indicates that such an imbalance can be minimised by instituting dialysis earlier in the uraemic process or by increasing the time of dialysis. The former is better tolerated by the patient.
Chronic renal failure
In recent years dialysis techniques have been applied to patients with chronic renal failure. The development by Dr. Scribner of the "silastic-teflon" arterio-venous fistula allowed access to the vascular compartment for repeated dialyses.
The artificial kidneys that had been developed for treatment of acute renal failure were unsuitable for this new technique as the blood-volume of the extracorporeal circulation was about one litre and the Paper read at tho Southern England and South Wales Rellional apparat s had to be primed with two pints of Meotlns, Brlllhton, 1u1y, 1967. u 12 Clinical use of dialysis In the 19508 the main indication for employing dialysis was in the management of acute renal failure (or acute tubular necrosis). The commonest cause of this condition is a period of reduced renal bloodflow, usually arising after haemorrhage, a loss of plasma (as in burns) or excessive loss of fluid into the gastro-intestinal tract (as in paralytic ileus or intestinal obstruction). Frequently the effect of these deficits is accentuated by age, pre-existing renal disease, severe infection or hypoxia. We would like to think that acute renal failure is a preventable condition-as, indeed, is now being confirmed and fewer examples are seen today as resuscitation has improved. Even so, patients who have developed acute renal failure also require urgent appraisal because a deficient renal blood-flow must be cor-citrated blood. Further development of the new Kiil dialyser reduced the blood volume to less than half a litre thus reducing the necessity for blood-transfusion to a minimum.
The procedure of dialysis has been further simplified by utilising fail-safe monitoring units so that unattended dialysis can be continued safely. More 13 recently patients have been trained in the procedure and then continue therapy at home.
